WAFER CLEANING APPARATUS WITH MULTIPLE WASH-HEADS 



Background of the Invention 

1. Field of the Invention 

5 The present invention relates to a wafer cleaning apparatus with multiple 

wash-heads. More particularly, it is a wafer cleaning apparatus using a 
specialized cleaning path to clean wafers. 

2. Description of the Related Art 

10 The wafer cleaning apparatus only comprises with a wafer wash-head, and 

uses a single wash-head to process wafer cleaning motion. Please referring to 
Figure 1, it is a single wash-head wafer cleaning apparatus. It comprises with a 
supporting base 10, which inside of supporting base having a driving device not 
presented in the figure, and a single wash-head. Figure 2a is a schematic 

15 diagram of the prior art showing cleaning motion of a single wash-head wafer 
cleaning apparatus. The cleaning motion for washing wafer as shown in the 
graph includes the motion of self-rotation and oscillation by wash-head 40. 
Please referring to Figure 2, it is a schematic diagram of the prior art showing 
cleaning path of a single wash-head wafer cleaning apparatus. The wafer 50 

20 will rotate by a wafer loading device not presented in the figure along a 
cleaning path to clean wafers. However, the relative motion is zero while 
cleaning path 60 is between a wash-head 40 and a wafer 50, and the place here 
for cleaning is in worse condition. Particles increase gradually according to 



this. 

According to the above description, the present invention is to provide to a 
wafer cleaning apparatus with multiple wash-heads. By using the wafer 
cleaning apparatus, it can overcome the problems of particles existing on the 
5 surface, and those problems are caused by zero of relative motion between the 
wash-head and the wafer. 



Summary of the Invention 

According to above description, the purpose of present invention is to 
10 provide a wafer cleaning apparatus with multiple wash-heads. By changing the 
numbers of wash-heads in the wafer cleaning process, the process after 
chemical and mechanical polishing can remove particles from the surface of the 
wafer, and achieve the optimal cleaning purpose. 

Using multiple wash-heads to perform self-rotation along an effective 
15 cleaning path during wafer cleaning process is another purpose in present 
invention. This can avoid dead angle reformed by zero of relative motion 
between pre- washed wafer and wash-head as shown in prior art. 

In addition, a nozzle designed in a multiple wash-heads wafer cleaning 
apparatus is another purpose in the present invention. The nozzle of cleaning 
20 apparatus can jet high-pressure fluid to assistantly clean wafers while 
processing wafer cleaning. 

Other objects, features, and advantages of the present invention will 
become more fiiUy apparent from the following detailed description of the 



preferred embodiments, the appended claims, and the accompanying drawings. 

It is to be understood that both the foregoing general description and the 
following detailed description are exemplary, and are intended to provide 
further explanation of the invention as claimed. 

5 

Brief Description of the Drawings 

The accompanying drawing is included to provide a further understanding 
of the invention, and is incorporated in and constitutes a part of this 
specification. The drawing illustrates an embodiment of the invention and, 
10 together with the description, serves to explain the principles of the invention. 
In the drawing. 

Figure 1 is a side view of the single wash-head wafer cleaning apparatus 
for the prior art. 

Figure 2a illustrated a traditional wafer cleaning apparatus showing 
1 5 wash-head cleaning motion. 

Figure 2b illustrated a traditional wafer cleaning apparatus showing 
cleaning paths. 

Figure 3 a is the top view of a preferred embodiment showing a multiple 
wash-heads wafer cleaning apparatus in present invention. 
20 Figure 3b is the side view of another preferred embodiment showing a 

multiple wash-heads wafer cleaning apparatus in present invention. 

Figure 4 illustrated a rotation module of a double wash-heads wafer 
cleaning apparatus in present invention. 



Figure 5 a illustrated a wash-head and a rotation module of a double 
wash-heads wafer cleaning apparatus in present invention. 

Figure 5b illustrated a cleaning path of a double wash-heads wafer 
cleaning apparatus in present invention. 
5 Figure 6 illustrated a rotation module of a triple wash-heads wafer 

cleaning apparatus in present invention. 

Detailed Description of the Preferred Embodiments 

Reference will now be made in detail to the preferred embodiments of the 
10 present invention, examples of which are illustrated in the accompanying 
drawings. Wherever possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like parts. 

The present invention is to provide a wafer cleaning apparatus with 
multiple wash-heads and it will be described in details as folio wings. 
15 According to its broadest aspect, it should be noted that the objects and 
advantages of the present invention may be attained by means of any 
compatible combinations. 

The present invention relates to a wafer cleaning apparatus with multiple 
wash-heads. This apparatus is applied in chemical and mechanical polishing 
20 process after wafer cleaning. The wafer cleaning apparatus device includes a 
supporting base, which supporting base is comprised of a driving device and 
multiple fluid pipes. A rotation module is also included in the wafer cleaning 
apparatus. The top side of the rotation module is connected with the driving 



device. Besides, the rotation module is comprised of multiple wash-heads and 
at least one nozzle. The bottom side of wash-head here is contacted with the 
surface of the wafer. By using driving device, the rotation module can be 
wholly driven. Also, multiple wash-heads can rotate individually along a 
5 cleaning path for cleaning wafer. The fluid was jetted from nozzle assistantly to 
clean wafer through fluid pipes. 

Referring to Figure 3a and Figure 3b, there are top view and side view of 
the preferred embodiments in the present invention showing a wafer cleaning 
apparatus with multiple wash-heads. This apparatus is applied in chemical and 

10 mechanical polishing process after wafer cleaning. The wafer cleaning 
apparatus comprises with a supporting base 10, and the extended arm 11 is on 
the supporting base 10. A driving device is also included by a couple of the 
first rotation axes 211 and 212 and the second rotation axes 221 and 222, the 
first motor 240, the second motor 241, three fluid pipes 31, 32, 33 and at least 

15 four transmission belts 230, 231, 232, 233. The second couple of rotation axes 
221 and 222 here pass through the first couple of rotation axes 211 and 212. 
One of the first couple rotation axes 211 passes through one of the second 
couple rotation axes 222, which is located inside of the supporting base 10. 
However, the other of the first couple rotation axes 212 and the other of the 

20 second couple rotation axes 222 are located inside of the extended arm 11. One 
230 of the first transmission belts was mounted on the top side of the first 
couple rotation axes 211 and 212, and one 231 of the second transmission belts 
was mounted on the top side of the second couple rotation axes 221 and 222. 



Besides, one of the third transmission belts 232 is mounted on the bottom side 
of the first rotation axis 211 and one of the fourth transmission belts 233 is 
mounted on the second rotation axis 221. The other side of the third 
transmission belt 232 is connected with the first motor 240, and the other side 
5 of the fourth transmission belt 233 is connected with the second motor 241. A 
rotation module 70 is also included in present apparatus. The top side of the 
rotation module 70 is connected with a driving device 20. The rotation module 
at least comprises with a nozzle 80, a gear set 73, and two wash-heads 41 and 
42. The bottom sides of the two wash-heads 41, and 42 are contacted with the 
10 wafer 50. By using driving device, the rotation module can be wholly driven. 
Also, multiple wash-heads can rotate individually along a cleaning path for 
cleaning wafer. TTie fluid was jetted from nozzle and assistant to clean wafer 
through fluid pipe. 

The above description presents the wafer cleaning apparatus process 
15 further. The wafer cleaning process uses the first motor 240 to drive the third 
transmission belt 232 and further to drive the first rotation axis 211, Then, it 
drives the first transmission belt 230 and makes the rotation module 70 is 
wholly driven from driven rotation axis 212. Similarly, the motor 241 drives 
the fourth transmission belt 233 and further drives the second rotation axis 221 
20 and the second transmission belt 231. This makes the second driven rotation 
axis 222 drives the gear set 73 of the rotation module 70. Finally, gear set 73 
can control the wash-heads 41 and 42 and make them self-rotate to clean 
wafers 50. While in the cleaning process, nitrogen, deionized water, and 



chemical liquid can lead into the fluid pipes 31, 32, and 33 of the supporting 
base 10. Then, passing through a nozzle 80 to have a high-pressure water jet to 
assistantly clean the wafers 50. 

Figure 4 illustrates the preferred embodiment of a double wash-heads 
5 cleaning apparatus showing rotation module in the present invention. The 
rotation module 70 comprises with a top fixed plate 71, a gear set 73, and a 
bottom fixed plate 74 and two wash-heads 41 and 42. The gear set 73 is 
between the top fixed plate 71 and the bottom fixed plate 74, The top axes of 
the gears 732 and 733 in the gear set 73 extended to the top of the fixed holes 

10 712 and 713 in the top fixed plate. The bottom axes extended to the bottom of 
the fixed holes 712 and 713 in the bottom fixed plate. Besides, the bottom end 
of the gear 732 in the gear set 73 extended to the bottom of the fixed hole 742 
in the bottom fixed plate. The top of the rotation module 70 here is connected 
with the first rotation axis 212, the second rotation axis 222 and a fluid pipe 30. 

15 The top of the fixed plate 71 comprises with a lock-up device 711 and can lock 
with the first rotation axis 212 and fix the fluid pipe 30 at the same time. The 
gear set 73 passes through the first rotation axis 212 and the second rotation 
axis by using the lock-up device 711. The second rotation axis 222 can drive 
gear set 73 and make each wash-head self-rotate. Furthermore, the fluid pipe 30 

20 will not bend and causes fluid jet by lock-up device while rotation module is in 
the rotation process. The fluid pipe 30 also can flow into different fluid pipes. 

Figure 5a illustrated a wash-head and a rotation module of a double 
wash-heads wafer cleaning apparatus in present invention. The rotation module 



70 of the double wash-heads wafer cleaning apparatus uses the first motor 240 
to drive one of the third transmission belts 232, and then drive the first rotation 
axis 211. After that, it drives the first transmission belt 232 and the first 
rotation axis 212 is also driven to make the rotation module 70 wholly be 
5 driven. Similarly, the second motor 241 drives the fourfli transmission belt 233 
and fiirther drives the second rotation axis 221 and the second transmission belt 
231. This makes the second driven rotation axis 222 drives the gear set 73 of 
the rotation module 70. Finally, gear set 73 can control the wash-heads 41 and 
42 and make them self-rotate to clean wafers 50. Figure 5b illustrated a 
10 cleaning path of a double wash-heads wafer cleaning apparatus in present 
invention. The wash-head and rotation module reform a complicated path 90 
in the cleaning wafer 50. The cleaning path 90 will not become zero in 
relative speed caused of wafer rotation. Therefore, it can enhance the wafer 
cleaning ability. 

15 Referring to Figure 6, Figure 6 illustrates the preferred embodiment of a 

triple wash-heads cleaning apparatus showing rotation module in the present 
invention. The rotation module 70 comprises with a top fixed plate 72, a gear 
set 73, and a bottom fixed plate 75 and three wash-heads 43, 44, and 45. The 
gear set 73 is between the top fixed plate 72 and the bottom fixed plate 75. The 

20 top axes of the gears 734, 736, and 737 in the gear set 73 fix in the three top 
fixed holes 722, 723, 724 in the top fixed plate 75. The bottom axes fix in the 
bottom fixed holes 751, 753 and 754 of the bottom plate 75. The top side of the 
rotation module 70 is connected with the first rotation axis 212, the second 



rotation axis 222 and the fluid pipe 30. Moreover, the top of the fixed plate 72 
comprises with a lock-up device 721 and can lock with the first rotation axis 
212, and fix the fluid pipe 30 at the same time. The gear set 73 was passed 
through the first rotation axis 212 and the second rotation axis 222 by using the 

5 lock-up device 721. The second rotation axis 222 can drive gear set 73 and 
make each wash-head self-rotate. Furthermore, the fluid pipe 30 will not bend 
and causes fluid jet by lock-up device while rotation module is in the rotation 
process. The fluid pipe 30 also can flow into different fluid pipes. 

Therefore, the foregoing is considered as illustrative only of the principles 

10 of the invention. Further, since numerous modifications and changes will 

readily occur to those skilled in the art, it is not desired to limit the invention to 
the exact construction and operation shown and described, and accordingly, all 
suitable modifications and equivalents may be resorted to, falling within the 
scope of the invention. 

15 
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